General Information
NMR Spectra were recorded on a Bruker DPX-400 spectrometer at 400MHz or 500
MHz for 1 H NMR, and 100 MHz or 125MHz for 13 C NMR in CDCl 3 with tetramethylsilane (TMS) as internal standard. Chemical shifts (δ) are reported in ppm, and coupling constants (J) are in Hertz (Hz). The following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet. Flash column chromatograph was carried out using 200-300 mesh silica gel at medium pressure or ODS-A-HG C18 reversed silica gel. High resolution mass spectra (HRMS) were recorded on a LC-TOF spectrometer. ESI-HRMS data were acquired using a Thermo LTQ Orbitrap XL Instrument equipped with an ESI source.
Optical rotation was obtained on a Rudolph Research Analytical (Atopol I). HPLC analysis was performed on Agilent 1260 series, UV detection monitored at 254 nm, using a Chiralcel OJ-3 column, Chiralcel OJ-H column, or Chiralcel OD-H column with Hexane and i-PrOH as the eluent. All chemicals were purchased from Acros, Alfa Aesar, STREM and TCI, and used as received. All air-and moisture-sensitive manipulations were carried out with standard Schlenk techniques under nitrogen or in a glove box under argon. All the liquid reagents were distilled under Ar.
Preparations of Thiochromones 1
Thiochromone were prepared according to previously reported procedures.
Thiophenols were purchased and used as received. A250 mL flask was fitted with a stirrer bar and charged with 1M NaOH (50 mL) and 1M Na 2 CO 3 (50 mL 71, 141.83, 133.50, 130.38, 128.98, 127.50, 124.94, 47.84, 36.45, 20.47 
5-fluoro-2-methylthiochroman-4-one (3ha)
Incarnadine solid (24 mg, 61% yield); mp (44. 
6-bromo-2-methylthiochroman-4-one (3la)
Pale yellow 
2-methyl-6-(trifluoromethyl)thiochroman-4-one (3ma)
Maroon solid (28 mg, 57% yield); mp ( 
2-methyl-2,3-dihydro-4H-benzo[g]thiochromen-4-one (3na)
Yellow liquid (31.4 mg, 69% yield); [α] 25 D = -175.650 (c 1.00, CHCl 3 ); ee was determined to be 66% by HPLC analysis with a Chiralcel OJ-3 column (hexane/2-propanol 99.5:0.5, 1.0 mL/min, 254 nm); t r (minor) = 76.6 min, t r (major) = 63.9 min; 1 H NMR (400 MHz, CDCl 3 ) δ 9.22 (d, J = 8.8 Hz, 1H), 7.78 (dd, J = 16.3, 8.4 Hz, 2H), 7.62 (ddd, J = 8.6, 6.9, 1.4 Hz, 1H), 1H), 7.27 (d, J = 8.6 Hz, 1H), 1H), 3.16 (dd, J = 15.4, 3.4 Hz, 1H), 2.94 (dd, J = 15.4, 11.6 Hz, 1H), 1.50 (d, J = 6.8 Hz, 3H). 13 C NMR (100 MHz, CDCl 3 ) δ 197.0, 144.89, 133.88, 132.40, 131.78, 129.30, 128.55, 125.96, 125.74, 125.32, 125.03, 49.46, 36.20, 20.37; 83, 141.67, 133.46, 130.67, 128.91, 127.66, 124.86, 45.93,43.31, 27.65 34, 142.12, 133.41, 130.61, 128.88, 127.73, 124.76, 48.50, 43.80, 32.02, 19.82, 19.64 
2-butylthiochroman-4-one (3ae)
Yellow liquid (35.5 mg, 54% yield); ee was determined to be 11% by HPLC analysis with a Chiralcel OJ-3 column (hexane/2-propanol 99.5:0.5, 0.5 mL/min, 254 nm); t r (minor) = 16.9 min, t r (major) = 19. 142.05, 133.76, 130.96, 129.21, 127.95, 125.17, 46.60, 41.96, 34.54, 29.14, 22.65, 14 
